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You’ll be surprised 
at all that 
Synergetix® can do. 






W e call this the Synergetix Sourcebook. 

It’s not a catalog. Catalogs show product 
lines, inventory, “off-the-shelf” stock items 
designed so that virtually anyone in a particular 
industry can order from it. This Sourcebook shows 
Synergetix solutions to custom interconnect 
challenges for very specific, highly technical appli¬ 
cations, which makes each solution very unique 
in its own way. However, as you browse through 
our Sourcebook, you may very well recognize an 
interconnect challenge very similar to one for 
which you’re just now seeking the solution. Just 
remember, we’ve done that. 


Synergetix History/Engineering 

When you need a partner to help you 
make connections. 



Spring-Loaded Advantage 

When you need to take advantage of the 
best contact technology. 

Multiple Cycle/High Frequency/High Reliability 
When high frequency, high reliability and 
multiple cycles are important. 


Engineering/Quality Control/R & D 
When you need reliable answers 
connected to all your questions. 


Market Areas 

When you need broad 
market technological 
expertise. 


































When you need 
a partner to help you 
make connections 

...weVe done that. 



y 


'our products, your business, are ultimately 
judged by the quality of your electrical 
connections. So make sure you make contact with 
Synergetix. We are, after all, the most qualified, 
most complete resource for all your interconnect 
challenges. We have designed and manufactured 
custom connectors, test sockets, and interfaces 
for a broad range of industries including telecom 
munications, medical/dental, automotive, 
connectors, ATE component testing, comput¬ 
er, security, aerospace, military, and other 
specialized applications. 

As our name implies, we work closely with 
you to accomplish more than can be 
achieved alone. We approach your unique 
challenges with creative minds and a wealth 
of precision interface experience. And the 
results assure you that Synergetix is your 
perfect connection. 















When you need reliable 
answers connected to 
all your questions 

...weVe done that. 






F rom cocktail napkin to drawing board, 
through custom design engineering to 
prototyping, lifecycle testing, feasibility testing 
and into full-scale manufacturing, Synergetix 
engineers provide an unmatched degree of 
experience to assist you at any project phase. 

We offer fully automated design capabilities and 
are prepared to be compatible with your software. 
We can share video and data images via real time 
networking communications. Our manufacturing 
and assembly processes are leading edge and sub¬ 
scribe to the highest quality standards and SPC 
protocols. 

Synergetix is ISO 9001 registered. Our quality 
assurance and test capabilities include; electrical 
characterization, live video and fluorescent 
X-ray inspection, life cycle testing, hardness 
testing, insertion and extraction force, and other 
general testing procedures. Synergetix also 
employs complete metallographic lab capabili¬ 
ties and a programmable, non-contrast video 
measurement system. Your assurance that all 
your questions are always connected to the 
right answers. 
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When you need the 
advantages of the best 
contact technology 

...weVe done that. 






T he best connections are made via the best 
contacts. It’s one of the basic rules of busi¬ 
ness. Here, Synergetix enjoys what might appear 
as an unfair advantage over our competition. We 
are the only electrical interconnect resource that 
connects our customers with products designed 
and engineered exclusively with advanced spring 
contact probes from IDI — the World’s Leading 
Probe Manufacturer. That means our solutions 
will always outperform stamped metal, conduc¬ 
tive elastomer, and wire mesh designs in overall 
reliability, life expectancy and serviceability. 



Spring contact probes are proven to deliver 
consistent, reliable connections over multiple 
mating cycles. They deliver high life expectan¬ 
cies of up to 1,000,000 cycles in many 
applications. They are easily adapted to 
satisfy the most stringent design 
specifications and harshest environ¬ 
mental demands. Spring contact 
probes can be designed for fast and 
easy removal and replacement to further 
prolong connector life. Long travel abilities of 
spring contact probes can also easily absorb non¬ 
coplanarity issues and access recessed terminals. 
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When high frequency, 
high reliability and multiple 
cycles are important 

...weVe done that. 





S ynergetix is uniquely qualified to address all 
your high frequency, high reliability and 
multiple cycle criteria...individually or all 
together within one tiny component. 

We have created special coaxial contacts 
capable of achieving high frequency intercon¬ 
nection with the least amount of signal 
deterioration while providing simple connect 
and disconnect features. 
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When you need broad 
market technological 
expertise 

...weVe done that. 



S ynergetix draws on the wealth of knowledge 
and expertise garnered from each unique 
technological challenge and utilizes it to help us 
create solutions for others. What is now common 
knowledge in one industrial arena is breakthrough 
thinking in another. We work in a unique realm 
that connects us to a myriad of leading edge ideas 
and technology. 


This wide world of thought enables us to spread- 
our unique expertise and experience across other¬ 
wise unrelated industries to their benefit. It has 
given us the unique ability to address the diverse 
needs of telecommunications, avionics, automo¬ 
tive, medical/dental, electronic manufacturing, 
semiconductor test, electronic test, military and 
other highly specialized technological products 
and situations. 


























Multi-Cycle 
Test Connectors 

VXI Functional Test Connector 

Custom designed for the automotive industry.14 

Fuel Vapor Sensor Test Connector 

Cost effective solution to replace mating connectors.16 

Interface to Calibrate an Inkjet Print Element 

Designed for use in pre-existing manufacturing/test setup.18 

Functional Test Connector for Tape Drives 

Designed to replace stamped metal contacts without 

requiring a new interface board.20 

Board-to-Board 40 mil Functional Test Connector 

Improved reliability and efficiency connector on 40 mil pitch.22 

Spectrum™ 8800 Tester Fixture Block Kit 

User-friendly and simple design for coaxial contacts 

and power targets.24 

Printed Circuit Board 90° Test Connector 

Features a two stage alignment process to minimize 

damage to the connector on the PCB.26 

Multiple Cycle SCSI Test Connector 
Multi-cycle SCSI test connectors for automated 

or manual testing environments .28 


Multi-Cycle Test Connectors 











When you need a 122-pin 
multi-cycle VXI functional 
test connector 

...weVe done that. 

Solution #200526 



Criteria: 

•Must handle 10 amps continuous, 30 amps peak 

• Perform 15,000 to 20,000 cycles 

• Perform in a dirty manufacturing environment 
•Unit must be easily replaceable 

• Must accept 3 separate wiring harness connectors, 
two 46-pin connectors and one 30-pin connector 

• Low connector insertion force of 3-5 oz. required for 
high volume manual loading 






















Synergetix® Challenge: 

A major manufacturer of custom electronic 
components for the auto industry was devel¬ 
oping an electronics module for a major auto 
manufacturer. They needed a unit that could 
perform a VXI functional test of the new com¬ 
ponent. They called on Synergetix to solve their 
dilemma. 



Synergetix® Solution: 

Synergetix design engineers developed a fail safe 
receptacle block featuring an alignment plate to protect 
the test piece from misaligned pins that could result in 
bent pins and production interruptions. For ease of 
installation, the unit is designed to wave solder directly 
onto a printed circuit board, with solder pins down, 
protruding through the board. 

For optimum performance in a dirty environment 
and to handle the high 10 amp continuous, 30 amp 
peak current over multiple cycles, Synergetix installed 
cantilevered probes. This probe design provides a great 
deal of contact area and excellent electrical properties 
with force per contact of 2-3 ounces. The probes are 
easily refurbished and more than satisfy the 15,000 to 
20,000 minimum cycle requirement. The cantilever 
design also provides a scrubbing action that is very 
beneficial to performance in an unclean test 
environment. 




Results: 

Being brought in at an early stage in the design 
process enabled Synergetix to design the optimum 
solution to the VXI functional test dilemma satisfying 
all product design and performance criteria. 



Wear Plate 

4.78 Power Pin 

Top Plate 
Bottom Plate 


Receptacle Block 
Shown For 
Reference Only 

PC Board 

122X Solder Tails To Be 
Soldered To PC Board 



4.69 

Signal 

Pin 


3.05 Solder Tail 
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When you need a 3-pin 
multi-cycle connector for 
a fuel vapor sensor 
...we’ve done that. 

Solution #200751 



Criteria: 

• Mate to current design 

• Must be ergonomically friendly, easy to attach/detach 
•Perform in burn-in environment -I-I50°C 

• Must be a cost efficient solution 
•Withstand workplace abuse, rough handling 












^ SVNERGETIX® CHALLENGE! 

A major auto manufacturer needed a way 
to test their fuel vapor sensor. The circuits 
within the unit to be tested sense vapor 
pressure and reroute engine/crankcase gases 
to relieve pressure. They were using actual 
mating connectors as test connectors in 
burn-in applications at -f 150°C. However, this 
was very expensive due to the maintenance 
costs involved in replacing the low cycle life 
standard connector. They came to Synergetix 
for a more economical testing solution. 





Synergetix® Solution: 

Synergetix designed an ingenious 3-probe connector 
with a self-extracting release mechanism. The unit is 
extremely ergonomic and user-friendly. Quick on. 
Quick off. Standard IDI Series 4 spring contact probes 
and receptacles are used to provide highly accurate 
electrical characteristics and long cycle life. 

In addition, the robust nature of the Size 4 probe 
is more than capable of withstanding side load forces 
and the abusive environment caused by continuous 
use. The probe and receptacle combination further 
enhances connector life. Simply remove the three 
probes and replace them with new ones. In less 
than a minute, the connector can be completely 
refurbished for under $10. 


Results: 

The result is a user-friendly, latched test connector 
that snaps on and off quickly and easily. The design 
gives the connection virtually unlimited life. Using a 
readily available industry standard probe series, the 
unit is field refurbishable in about a minute's time. 

It is an extremely cost-effective solution to the test 
problem. 
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When you need an 
interface to calibrate 
a print element 

...weVe done that. 

Solution #200505 



Criteria: 

• Must be designed to utilize existing connector 

• Must last several 100,000 cycles 

• Must connect and disconnect easily 

• Automated testing environment 

• 90° connection to PCB 

• Probes must be easily replaceable 



















Synergetix® Challenge: 

A major manufacturer of printers and copiers 
needed an interface connection to calibrate an 
inkjet print element. The trick was it had to be 
a 90° connection between the print element 
interface and the printed circuit board. The 
customer had already sourced a DIN connector 
and PCB. Synergetix had to design the interface 
around them. 



Synergetix® Solution: 


Results: 





Synergetix machined a custom housing from 
□Item 2300® to hold 32 spring contact probes and 
receptacles. The probes utilized are standard Size 0, 
off-the-shelf IDI probes. The receptacles and DIN 
connector are permanently mounted using through- 
hole technology in the printed circuit board. The 
probes are then installed in the receptacles. The probes 
feature a spherical radius tip with Duralloy™ plating. 
Duralloy was specified for its strength and wear 
resistance properties. The probes are compressed 
.088" during the calibration process, resulting in 2.5 
ounces of force per probe. 

The inkjet print element attaches flush to the interface 
unit during test. The connection to the calibration unit 
is supplied through the DIN connector. By using the 
probe and receptacle combination, the interface can be 
easily refurbished at an exceptionally low cost. 


The (JItem 2300® housing encloses all but .088" 
of the probes creating a very durable, very effective 
solution to the 90° connection. By using standard 
off-the-shelf probes and receptacles manufactured by 
IDI, refurbishment of the interface can be completed 
quickly and cost effectively, if it is ever needed at all. 
The Size 0 probes used in this interface are rated at 
over 250,000 cycles. 
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When you need a 4-pin 
tape drive connector 

...weVe done that. 

Solution #200752 



Criteria: 

• Low cost solution 

• Match existing footprint 

• Board-to-board interconnect offset by . 150 inches 
•Solderless changeover without damaging interface boards 

• Unit must withstand reflow conditions 

• Must survive a minimum of 200,000 test cycles 






Synergetix® Challenge: 

A respected tape drive manufacturer 
needed an alternative to stamped metal 
contacts in their 4-pin tape drive connector 
used in board-to-board functional tests. 

Their stamped metal contacts created friction, 
causing wear against the pad and reduced 
component life. They challenged Synergetix 
to replace the stamped metal contacts with 
spring loaded contact probes in order to 
improve electrical current flow characteristics 
and component cycle life. 






Synergetix® Solution: 

Using parts already available in-house, Synergetix 
answered the challenge quickly and easily. Synergetix 
was able to redesign the unit using low spring force 
probes to minimize wear on the pads. The new solution 
still matched the existing board configuration by using 
a contact strip to absorb the . 150 inch offset and pro¬ 
vided a low cost method for creating the offset contact. 

The probes were mounted in a Torlon 5530® housing 
because of its superior electrical and mechanical proper¬ 
ties and wear characteristics. Initially, the contact strip 
is attached via a compliant fit with the connector. This 
holds the shims in place during the initial 400° F reflow 
soldering conditions. Afterwards, the connector is easily 
replaceable without soldering which virtually eliminates 
board damage during changeover. 

The IDI probe is a 4-point double-ended spring 
probe with a crown tip and a spear point. This is a 
probe commonly featured in Synergetix BGA test 
sockets and is a well-established, proven performer 
for high reliability. 


Results: 

The problem of replacing stamped metal technology 
was solved quickly and most importantly, economically. 
The use of the spring loaded contact probes provided 
enhanced electrical performance while greatly reducing 
wear and prolonging unit cycle life. 
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When you need a 36-pin 
tape drive connector 

...weVe done that. 

Solution #200753 



•Changeover without damaging boards 

• Short signal path 

• Low operating height 

• High density design 

• Must survive a minimum of 200,000 cycles 









Synergetix® Challenge: 

A well-known tape drive manufacturer was 
encountering reliability and efficiency problems 
with the stamped metal contacts currently used 
in their 36-pin tape drive connector block. The 
block, used for board-to-board functional test 
applications, would be retrofit with spring 
loaded contact probes in order to improve 
electrical current flow characteristics and 
component cycle life. 



Synergetix® Solution: 

Utilizing the existing board configuration, probes 
were pressed into single block housing. Originally 
the connector component had been soldered to the 
interface board. The Synergetix connector featured a 
surface mount bolt-down design that made it easy to 
change without soldering or damaging the interface 
board. 

IDI double ended probes were used. These spring 
contact probes met the criteria for 40 mil center 
restriction with . I 56" minimum and . 184" maximum 
operating heights. More importantly, they improved 
electrical performance with a longer cycle life compared 
to stamped metal contacts. 


Results: 

While the changeover to spring contact probes 
from stamped metal contacts achieved the desired 
improvements in overall electrical performance and 
cycle life, the change in board mounting techniques 
provided bonus benefits. Every time a soldered 
component required replacement, the board was 
damaged by unsoldering and soldering. The bolt- 
down configuration eliminated board damage and 
reduced downtime. 



Free State 






ACTUAL SIZE 



Board Mounted 



Testing Condition 
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When you need a fixture 
block for Spectrum™ 8800 
Series Tester 

...weVe done that. 

Solution #200281 


.580 


.000 


.580 



_.200 

TYP. 


Criteria: 

•Match existing footprint 

•Eliminate need to feed cables through holes 

•Make change out of coaxial contacts and power pins easy 

•Utilize IDI coaxial probes 

•3CHz @ I dB loss 




3.645 





















SVNERGETIX® CHALLENGE: 

Teradyne had a keen interest in using IDI coaxial 
cables in their Spectrum™test fixture blocks. The 
Spectrum Manufacturing Test Platform is a unified 
test environment that covers the entire range of 
board-test applications. The performance and 
reliability characteristics of IDI coaxial probes are 
very attractive for high speed testing, however, 
Teradyne needed a convenient way to handle the 
cables. The prospect of feeding each individual 
cable through a fixture plate hole was less than 
desirable. The solution needed to be readily 
available to the fixture manufacturers for final 
assembly in the test fixture or to the end-user. 



Synergetix® Solution: 

Synergetix engineers devised an ingenious method 
of attaching and holding IDI coax contact and power 
targets in the fixture block. They developed a kit with 
plugs, gasket, screws and both halves of the fixture 
block. Fully assembled the unit holds coax contacts 
and power targets in any configuration. The system 
allows coaxial contacts and power targets to be 
changed as needed, quickly and conveniently, without 
feeding individual cables through individual holes. 

A simple twist and click is all that is necessary. 

Once assembled, the fixture block is held together 
using an ingenious keeper plate that inserts between 


Results: 

The simplicity and user-friendliness of the fixture 
block kit allows Teradyne testers to operate at the 
highest performance levels. Designed by Synergetix at 
Teradyne’s request, the Spectrum™ 8800 fixture block 
kit is the recommended solution by Teradyne. 
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When you need a 
100-pin 90° test 
connector 

...weVe done that. 

Solution #200581 



Criteria: 

• Must interface with current design 

• In-circuit test of a 90° connector on a printed circuit board 

• Must satisfy special alignment features 

• Must deliver in excess of 250,000 cycles 

• Fast turnaround 














Synergetix® Challenge: 

A wireless communications company needed 
a connector to perform loaded board functional 
testing of a connector mounted at 90 ° on a 
printed circuit board. Special alignment features 
would need to be satisfied. Oh, and the solution 
required a fast turnaround time. They came to 
Synergetix. 



Synergetix® Solution: 

Synergetix designed a two-stage alignment 
system creating a wireless interface to a printed 
circuit board. In the first stage, male pins align 
within the connector prior to contacting the probes. 
In the second stage, upon contact with the probes, 
self-centering probe tips align and capture the 
male terminal of the mating connector. The actual 
electrical connection is recessed and occurs inside 
the connector housing. Dowel pins and screws are 
used for alignment and board attachment, satisfying 
the special alignment features of the test connection. 

Synergetix used a standard IDI probe that was 
readily available to provide excellent electrical 
characteristics. Cycle life is beyond the expected 
production run, yet the connectors are still field 
refurbishable. 


Results: 

Synergetix created a customized solution that 
quickly and economically solved the testing dilemma. 
The two-stage alignment design minimizes damage 
to the connector on the printed circuit board. 





Testing Condition 
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When you need a 
multi-cycle custom 
SCSI test connector 

...we’ve done that. 

Solution #200550 



Criteria: 

• Flawless performance 
•Wear resistant 

•Quickly and easily field replaceable 

• Cost effective 

• Minimal lead time and delivery 








Synergetix® Challenge: 

Satisfy the demands of the electronics testing 
industry with a custom multi-cycle SCSI test 
connector that provides optimum electrical per¬ 
formance, long cycle life, and easy refurbishment 
in test environments. 





Synergetix® Solution: 

Synergetix has created several versions of standard, 
multi-pin SCSI connectors that deliver optimum 
performance in test environments. The block material 
used is (JItem 2300®, an engineered plastic which is 
heat and wear resistant and has excellent volume 
resistivity. Each piece can be designed to perform in 
a variety of test connection environments. 

The probe utilized is a standard IDI Size SS-50 
spring loaded contact. It features a cup tip to capture 
a male pin. The replaceable probe and receptacle 
combination can be attached to ribbon cable and the 
probes are easily and quickly replaceable. This probe 
provides excellent electrical performance, cycle life 
and refurbish ability. 


Results: 

For virtually any SCSI test application, Synergetix 
has produced a test connector that will provide 
optimum performance, cycle life and economy of 
use. Because we utilize a standard IDI probe model, 
our SCSI designs are very cost-effective and can be 
delivered with very short lead times. Synergetix SCSI 
connectors can be designed for automated or manual 
testing environments. 


. 210 - 
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^ Synergetix® Challenge: 

A defense contractor specializing in 
sensitive computer radar targeting systems 
used in jet fighters required a 42-pin non¬ 
coaxial, board-to-board connector that is 
reliable at up to 20G. In addition, because 
of where the part is installed, being 
relatively inaccessible, it must perform 
with the highest reliability yet, requiring 
little or no maintenance. And the part 
must be depended upon to work in a very 
harsh temperature and operating 
environment. 





Synergetix® Solution: 

Synergetix designed a surface-mount unit that 
holds 42 single ended probes between upper and 
lower connector housings. The two housings are then 
held together in a semi-permanent manner. Once 
installed within the aircraft radar system, the connec¬ 
tor is virtually inaccessible. Maintenance and repair 
would be extremely costly. Reliability is of maximum 


Results: 

Synergetix satisfied the criteria quite easily and 
economically utilizing existing technologies. The 
consistent performance characteristics of the ICT 
spring contact probes, provide assured long life, 
reliability, dependability, and a consistent signal 
path with very little, if any, maintenance. 


concern. 

The pins utilized are IDI 50 mil ICT spring contact 
probes. ICT probes feature a unique bifurcated design 
that ensures virtually perfect pointing accuracy and 
exceptional electrical properties to guarantee reliability, 
dependability and signal path integrity. In addition, the 
unit is designed to accommodate plastic leaf springs 
that help reduce the effects of vibration. 
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When you need a 
connection from the 
motherboard to a battery 
in a notebook computer 


...weVe done that. 

Solution #200133 



Criteria: 


•Permanent mount to motherboard 
•Semi-permanted mount for battery contact connector 
•Allow multiple connect/disconnect 
•Withstand heat of reflow soldering 
•Must include flexible cable 
•Compensate for misalignment 

































^ Synergetix® Challenge: 

The research and development department 
of a computer manufacturer needed a battery 
contact for their notebook computers used in 
military applications. The solution would 
require a permanent electrical interconnect 
assembly that could be easily connected to the 
motherboard. The solution must allow for easy 
attachment and detachment of the battery. 



Synergetix® Solution: 

A thin flexible strip was created using a Parflex 
flexstrip to encapsulate Kapton® insulated cables. 

The connector housing was made of Ryton®, a 
high performance engineered thermoplastic 
commonly used in electronic manufacturing. To 
ensure reliable and dependable connections to the 
pads located on the battery, IDI spring loaded 
battery contacts were used. The connector housing, 
flex cable and probes were assembled and the probes 
then soldered into the flexstrip using through hole 
technology. The connector housing ensured the 
probe tips were coplanar prior to soldering. The 
finished connector mounts to the printed circuit 
board using conventional nut and bolt technology. 

The spherical radius probe tip and the moderately 
light spring force of 2.3 oz. per probe minimizes 
damage or marring of the pads on the printed 
battery while having the proven ability to deliv¬ 
er hundreds of thousands of cycles in the most 
difficult environments. 


Results: 

The resulting part is built to withstand rough 
handling and still deliver accurate and dependable 
data at a current capacity of no less than 2 amps. 





Flex 
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When you need an air 
tight assembly capable 
of handling 45 amps 

...we’ve done that. 

Solution #200117 
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Criteria: 

•Carry 10 amps continuous during test 
•Handle 45 amps for I hour 
•Consistent performance over multiple cycles 
•Maintain air tight seal 


























Synergetix® Challenge: 

A major manufacturer of test equipment 
required a power block assembly for a 
functional board tester that could carry 
high current over multiple cycles. And, it 
needs to mount with an air tight seal. 
Naturally, they turned to Synergetix to 
seal the deal. 



Synergetix® Solution: 

Synergetix engineered a G10 power block with 
24 pin interface, another with 104 pin interface. 

An o-ring mounted into a special recess within 
the G10 block creates an air tight seal around the 
perimeter of the block. To further maintain the 
seal, two fi in. black rubber discs are used to seal 
mounting holes. 

Heavy gauge wire tips are soldered into hollow 
end receptacles. IDI Size 5, high current spring 
contact probes are installed into the interface recep¬ 
tacles. Ghosen for their current carrying capacity, the 
SH5 probe is able to withstand 45 amps for I hour. 
These spring pins are readily available from IDI and 
allow for quick and easy change-outs. 


Results: 

Synergetix provided a relatively inexpensive 
solution to all criteria. The power blocks are air tight 
while providing exceptional electrical performance for 
a high volume of cycles. In addition, the use of spring 
loaded contact probes from IDI not only ensures 
excellent electrical properties, but also fast, conven¬ 
ient change-outs of probes to further prolong power 
block life and productivity. 
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When you need a high 
frequency connection 
for monitoring the 
notching filters in 
telecommunications 

...we’ve done that. 

Solution #200073 



Criteria: 

•Coaxial controlled impedance design 

•Must connect with an off-the-shelf SMA connector 

•Bandwidths to 3 GHz 

•Life expectancy greater than 250,000 cycles 

•Customizable patterns 





























SVNERGETIX® CHALLENGE: 

A major manufacturer of high frequency 
filters used in mobile communications 
required a SMA coaxial probing block to 
test the filters while notching the frequency. 



Synergetix® Solution: 

The solution designed by Synergetix engineers utilizes 
the IDI patented coaxial probe. A single probe with a 
signal conductor continuously surrounded by a ground 
plane is designed with a bulkhead SMA connector. 

The unit semi-permanently mounts using nut and 
bolt technology. A standard SMA cable assembly is 
then connected to make installation complete. 

This technology has been expanded for other applica¬ 
tions including the coaxial block shown below and the 
coaxial assembly with a signal and ground probe also 
shown below. Pitches as low as 70 mil are achievable 
with 50 ohms controlled impedance pathways. 


Results: 

Assemblies can be designed to satisfy various 
bandwidth and impedance demands. The unit can 
come cabled and fully assembled. The flexibility of the 
custom designs allows for various probe tips, various 
pitch and travel and can accommodate pads, multiple 
grounds, RF points, terminations and cable lengths. 




SMA Coaxial Block 
with One Signal 
and One Ground 
Probe 




Cross Sectional View of Air Gap Technology in a Coaxial Block 



Common 

Ground 


Coaxial 

Probe 


Ground 

Probe 
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When you need a battery 
connector for a wireless 
communication device 

...we’ve done that. 

Solution #100747 



Top View 


Criteria: 

•Requires a fail-safe ground connection 
•Must work within critical size dimensions 
•Permanent mount to the PCB 
•Cost sensitive design 



























Synergetix® Challenge: 

A highly respected manufacturer of wireless 
communication equipment required a highly 
reliable battery connector for their products. 

They were content with the performance 
of stamped metal contacts for power and 
ground. However, when it came to the 
battery status indicator, stamped metal 
contacts were unable to perform to 
specifications. 



Synergetix® solution: Results: 


Synergetix engineers retrofit an existing Ryton® 
housing to hold three points of contact. Stamped 
metal contacts were a cost effective, satisfactory 
technology for the positive and negative battery 
power contacts. However, for the all important, 
fail-safe battery status connection, the unit was 
designed to use an IDI battery contact probe with a 
super short bias design. The IDI probe with its bias 
ball design is noted for maintaining excellent and 
consistent contact with low contact resistance and 
high current carrying capability. More importantly, 
the probe provides long lasting reliability of over 
500,000 cycles. 



Battery 

Status 

Indicator 




Stamped metal contacts were utilized for power 
transmission from battery to hold down costs. 

But to meet the criteria of maintaining a constant, 
consistent and effective battery status contact, 
Synergetix engineers used a super short bias plunger. 
Slightly more expensive, but far more dependable. 


Battery 

Contact 

Probe 



Stamped 

Metal 

Contact 
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When you need a 
battery contact with 
life or death reliability 

...weVe done that. 

Solution #100385 

Probe 



Criteria: 

•Must deliver 50,000 faultless cycles minimum 

•Reliability of contact under extreme conditions 

•Withstand shock and vibration 

•Excellent electrical performance 

•Large volume production capacity 

•Easily integrate into existing automated PCB assembly 


























^ Synergetix® Challenge: 

A manufacturer of hand held radios used 
in military and police applications required 
a highly reliable, fail-safe 3-position battery 
contact. Stamped and bent metal contacts 
did not provide the level of reliability 
required in extreme, life or death situations. 
Synergetix provided a reliable alternative. 



Synergetix® Solution: 

Synergetix engineers designed an assembly of 
three highly reliable spring loaded contacts into an 
injection-molded plastic header. This assembly is 
then tape and reel packaged with a solder perform. 

A hole placed in the middle of the plastic header 
enables robotic pick-and-place equipment with opti¬ 
cal sensors to place the assembly and solder preform 
in the printed circuit board. Once positioned on the 
PCB, a reflow solder process connects the header 
assembly to the board. 

To facilitate the existing automated PCB assembly 
process, Synergetix packaged the assemblies accord¬ 
ing to customer specifications in custom tape-and- 
reel format, and included the option of bar coding for 
further convenience. 

IDI probes used are a super short bias plunger 
design because of their superior electrical capabilities 
and absolutely reliable contact even under extreme 
field conditions. 


Results: 

Stamped and bent metal contacts just cannot be 
depended upon to stay on the job, day in day out. 
Spring loaded probes not only maintain contact in 
the most rigorous conditions, they improved the 
overall quality of the end product. Advanced packag 
ing techniques further simplified the process. 
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When you need 
another battery contact 
with life or death reliability 

...we’ve done that. 

Solution # 1 00443 



Criteria: 

•Two contacts per assembly 

•Minimum life of 50,000 cycles 

•Military standards of quality 

•Reliable contact under adverse conditions, 
including extreme vibration 

•Excellent electrical performance 


























Synergetix® Challenge: 

A manufacturer of handheld military 
radios demanded a reliable connection to 
the battery pack. Stamped spring contacts 
were not meeting life-cycle and reliability 
expectancies. 



Synergetix® Solution: Results: 



A header assembly consisting of two spring 
contact probes pressed into a molded housing 
was created. The low profile height and bulk of 
the spring loaded probes provide excellent 
electrical properties while keeping the space 
envelope to a minimum size. The spring loaded 
probes extend through an aperture in the back 
of the radio and make contact to the gold plated 
pads on the battery pack. The combination of 
a spherical radius plunger tip, a bias plunger 
design and a spring force of 6.8 ounces ensured 
an electrical connection that was fail-safe. The 
helical compression spring force remains constant 
to create reliable electrical contact well beyond the 
minimum specified 50,000 cycles. And because the 
spring contact probes do not fatigue or lose spring 
force over time, they can be counted on to maintain 
constant contact, even when subjected to the 
most shocking conditions. 


Spring contact probes arrayed in a plastic header 
assembly provides an extremely reliable inter¬ 
connection between the handheld radio and battery 
pack. The contacts are available as loose parts or 
packaged to customer specifications such as for 
automated PCB assembly processes utilizing custom 
tape-and-reel format. Header assemblies can also be 
bar coded for further convenience. 

When quality, reliability, and ease of incorporation 
are the primary concerns, this battery contact has 
few equals. 
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When you need a 
reliable connector for 
chemical analysis 

...we’ve done that. 

Solution #200442 

.125Strip Length H 
^ (6PLC'S) 


.030 MAX. Gap 
After Crimping 


Criteria: 

•Everything shielded and protected 
•Connector orientation must be fail-safe 
•Must adhere to strict specifications 
•Must be cost effective 
















































Synergetix® Challenge: 

One of the world’s largest manufacturers of 
paints and chemicals required a connector block 
assembly with shielded cable to be used on a 
highly sensitive chemical analysis test machine. 
The manufacturer wanted to leave nothing to 
chance. They just needed the most reliable, 
most dependable manufacturer they could find 
with experience in building connectors and 
connector kits. 



Synergetix® Solution: 

Synergetix applied their unique background 
experience in wire termination and connector 
technology for this application. Spring-loaded 
contact probes were not utilized in this case as 
the connectors were required to fit directly into 
R25CR receptacles. The current generated through 
the receptacles is less than I pico-amp. 


Results: 

Synergetix worked with the customer to make 
sure everything worked together as anticipated to 
create a cost effective, economical OEM connector 
block assembly with shielded cable to transfer and 
maintain the integrity of highly 
sensitive test data. 


-—1.50/1.75—- 


-24" +/- 1/2^ 






.100 REF. Strip Length 
6 PLC'S 


-Pull Force 
After Crimping 
10 lbs. Minimum 




1 1/8 +/- 1/8 



Terminal Connection 


Pin Locations 
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Board-to-Board 
Connectors and Interfaces 

LTX Fusion™ Test System Interface 

Vacuum sealed controlled impedance interface designed 

in cooperation with LTX.52 

Customizable 75 Ohm Coaxial Interface Ring 

Supplied in quadrants to reduce machine down time.54 

Very Low Cost, High Performance Interface 

Short signal path provides excellent electrical performance 

without controlled impedance pathways.56 

Cabled Coaxial Probe Assemblies 

Over 25 different coaxial probe designs allow for a wide range 

of options in interface design .58 

Controlled Impedance Interface Block 

Customizable one-to-one signal to ground ratio interface 

with a common ground.60 


Short Signal Path Interface Block 

Customizable, readily available interface subassembly for any 
population or I/O count. 


62 









When you need an 
interface for an LTX 
Fusion™ Tester 

...weVe done that. 

Solution #200795 



Alignment 

Pin 


Screw 

Split Ring 
Alignment Plate 


Dowel Pin 

Signal Pin 
Stud Assembly 


0-Ring 
Isolation Ring 
Vacuum Fitting 


Inner ^ pinn 
Ring Signal 


Ground 
Spring Pin 

Signal 

Spring 

Pin 


Criteria: 

Mixed signal application interface 
Controlled impedance design 
Bandwidth to 8 GHz 

Configurable 250/500 MHz mixed signal test head 
1024 digital pins, 512 analog pins, 1,024 ground pins 
Cycle life greater than 250,000 
•Vacuum sealed 












Synergetix® Challenge: 

LTX Corporation, a leading supplier of test 
equipment put their trust in the expertise and 
experience of Synergetix to build a new interface 
ring to be shipped as original equipment with the 
LTX Fusion Test System. The new Fusion HF is the 
only test platform specifically designed to test the 
broad range of functionality encompassed within 
the revolutionary new technology of system-on- 
a-chip devices. The interface Synergetix was to 
design must provide a fail-safe electrical path 
out of the tester with an electrically transparent 
signal path and enable digital channels, digital 
VLSI, mixed signal and embedded memory test 
capabilities on a single platform. 



Photo compliments of LTX Corporation 






Synergetix® Solution: 

Synergetix engineers, working closely with design 
engineers from LTX, created an entirely new vacuum 
sealed interface system. The unit consists of a 
reduced profile split outer ring with a split inner 
ring. The outer ring assembly includes an insulator 
plate that accommodates 512 receptacles, insulators 
and probes.The inner ring assembly features 1024 
isolated probes with controlled impedance pathways 
and 1024 ground probes installed directly in the 
inner ring providing a common ground. The probe 
utilized is an IDl SSI00, a .105” travel low resistance 
spring contact probe. The short length and maxi¬ 
mized mass of the SS Series complements the inter¬ 
nally biased design and heavy gold plating to give 
this probe extremely low contact resistance. The 
probe is capable of carrying 5 amps continuously 
without degradation of the probe or interface. 


Results: 

What Synergetix created is the test interface 
shipped along with every LTX Fusion HF Tester. The 
interface provides a good, transparent signal path to 
test new chip technology for a relatively low cost. It 
is also field or factory serviceable, even though it will 
probably never need it. 


Outer Seal 


Dowel 

Pin 




Outer Ring 


Outer Ring 
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When you need common 
ground in a customizable 
75 ohm coaxial interface 

...we’ve done that. 

Solution #200074 



Criteria: 

•Each quadrant to contain up to 96 signal probes, 44 power probes 
and 28 ground probes 

•Custom configurable ground and signal probes 
•Controlled impedance at 75 ohms 
•Bandwidths up to 3 GHz 



































































Synergetix® Challenge: 

To create an economical coaxial interface 
that provides flexibility and ease of use while 
delivering superb performance characteristics. 
The interface must be easily refurbishable at 
the customer’s facility with minimal downtime. 


Synergetix® Solution: 



Two gold plated aluminum interface blocks are 
utilized to form the foundation of the quadrant and 
provide a common ground. Ground probes are an 
IDI Size 0 spring contact probe with a receptacle. 

The receptacles are inserted directly into each side of 
the ground block, and the probes are then installed 
into the receptacles. Signal and power probes are 
comprised of two IDI Size 00 spring contact probes, 
two Size 00 terminals and a Size 00 receptacle. The 
signal sub-assembly is then inserted into dielectric 
insulator and then assembled in the ground block. 
Power probe sub-assemblies are inserted into a 
dielectric insulator prior to their installation in the 
ground block. Two CIO non-conductive keeper plates 
are placed on both sides of quadrant assembly and 
held in place using nylon screws. 

Once at the final location, the quadrants are then 
assembled to form a complete ring. By purchasing 
five quadrants, the customer is able to refurbish a 
single quadrant without any machine downtime. 

Results: 

Ground probes are installed directly into the block 
to provide a common ground, while the power and 
signal probes are isolated. The unit is custom config¬ 
urable. Ground and signal patterns can be positioned 
however needed, with anywhere up to 96 signal 
probes, 44 power probes and 28 ground probes. 

In addition, probes are individually replaceable. The 
result is a very flexible, easy to use and refurbishable 
75 ohm coaxial interface that provides excellent elec¬ 
trical performance very economically. 



Exploded View 
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When you need a very 
reliable, low cost interface 

...we’ve done that. 

Solution #200422 



Criteria: 

• Low cost 

•Easy to use and refurbish 
•Superb electrical performance 
•Must deliver in excess of 250,000 cycles 
•Easy removal and replacement of DUT board 

























Synergetix® Challenge: 

A major chip manufacturer required a 
very low cost interface for internal testing 
of semiconductors. The interface must be 
easy to use and easily refurbished, while 
still having superlative electrical 
performance. 



Synergetix® Solution: 

We were able to design the perfect 
solution by drawing on our engineers’ years 
of experience and the utilization of standard 
IDI probes and components, along with 
common machining practices. The key to 
producing this very low cost custom interface 
was to maintain electrical performance. This 
was accomplished through the use of probes 
with very short signal paths. The ability to 
keep the signal path short is the key to 
maintaining high electrical performance, in 
the absence of controlled impedance path 
ways. The probes are pressed into two CIO 
inner blocks which are enclosed by two outer 
aluminum frames. The rings are aligned with 
dowel pins and held together with standard 
1/8" diameter screws. The perimeter of the 
ring has up to 32 double-ended coaxial 
probes for controlled impedance signal input. 

There are 2258 of IDI’s SS-100 Series spring 
contact probes with a 4-point crown tip, and 
38 probes with a chisel tip in the interface. 
These probes perform at current ratings of 3 
amps continuous. Contact resistance is less 
than 65 milliohms. Receptacles used were 
standard off-the-shelf IDI receptacles. 

Results: 

All criteria was achieved in developing 
a very low cost interface. The short signal 
paths provided the electrical performance 
required at a fraction of the cost of a 
controlled impedance interface. By using 
standard and slightly modified IDI probes 
and reliable receptacles, lead time as well 
as cost was minimized. 




Exploded View 
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When you need the 
best signal right up to 
the DUT board 

...weVe done that. 

Solution #100866 




.0165 DIA. 
REF. 


.139 DIA. 

r1090 DIA. REF. 
REF. 


.125 DIA. 


18.50 REF. 



Criteria: 

•Controlled impedance pathways 

•Bandwidths up to 7 GHz 

•Customer specified cables O terminations 

•Flexibility of application 

•Easily field replaceable module 

•High density applications 


p^v 











































Synergetix® Challenge: 


Major test equipment manufacturers came 
to Synergetix looking for interfaces between 
test systems and DUT boards. They wanted 
increased speed, increased density and the 
highest electrical performance. And, if they 
could be easily modified, replaceable, relatively 
inexpensive and non-dedicated, that would be 
great, too. 



Synergetix® Solution: 


Results: 





In satisfying the demands of so many major test 
equipment manufacturers, Synergetix has created 
numerous coaxial cable assemblies that can be applied 
to several interfacing applications. The utilization of 
IDI patented coax probes gives Synergetix interfaces 
the exceptional electrical performance and the flexibility 
these applications demand. The IDI coax probe features 
a signal plunger continuously surrounded by a ground 
plane. This ground plane can be continued onto the 
printed circuit board (DUT board) via a spring loaded 
shielding plunger. 

The IDI coax probe maintains matched impedance and 
dielectric constant throughout. It allows interconnection 
with the least amount of signal deterioration while 
providing simple connect/disconnect features. IDI coax 
probes are available in over 25 designs from 70 mil to 
200 mil centers with controlled impedance of 50 or 75 
ohms with up to a 7 GHz bandwidth at I dB loss. 

Synergetix coaxial cable assemblies can be readily 
inserted into keeper plates and designed into interface 
hardware for any application with independent or com¬ 
mon grounds. These cable assemblies are also easily 
replaceable and available with a wide variety of signal 
tip styles including flat, radius and spear point. Coax 
probes with cable can be made along with docking 
hardware or custom engineered for adaptation to 
special environments. 


You decide how involved you want Synergetix to be. 

If you want to purchase coax probes and design the 
interface, that option is available. If you want Synergetix 
to design and build the interface and docking hardware, 
we do that as well. We also do everything in between. 


SYNERGETIX • BIOS. 51st Street • Kansas CitY, KS 66106 • Fax: 913-342-6623 • Tel: 913-342-0404 • Email: info@sYnergetixNET.com • Web: www.SYnergetixNET.com 




When you need a high 
performance, low cost 
coaxial interface block 

...we’ve done that. 

Solution #200679 



Criteria: 

•Bandwidth of 3GHz 

•50 Ohms controlled impedance 

•Contact resistance of less than 50 milliohms 

•Produce in high volumes with high performance at a low cost 

•Cycle life greater than 50,000 










Synergetix® Challenge: 

A major equipment manufacturer had 
designed a state of the art functional burn- 
in tester. However, their totally unique 
design required a custom coaxial footprint 
with customizable spring force to make a 
controlled impedance connection for com¬ 
pliance testing between a driver board and 
burn-in tester unit. As is the case with 
most companies, they sought out the help 
of experts in designing their customized 
coaxial interconnect testing assembly. 





Synergetix® Solution: Results: 


Synergetix designed a very flexible solution to 
the problem which relied on the very low dielectric 
constant of air versus that of Teflon® which is more 
typically used. The air dielectric allows a higher 
density design. It also allows the use of a more 
robust probe which in turn passes higher current, 
better withstands abuse and is less costly. The unit 
features a gold plated tellurium copper coax ground 
block providing the electrical characteristics of copper 
and the machine-ability of aluminum. Ground probes 
are installed directly into this block. The exact same 
probes are utilized for both signal and ground 
probes, all of which are captured between two keeper 
plates in a 1:1 ratio, ground to signal probe. The 
keeper plates, probes and block are secured together 
as a unit with nylon screws. 

The probe utilized for both ground and signal is a 
double-ended probe with radius tips. 


This coaxial interface assembly is easily 
customizable for any application. While this 
assembly features a common ground, this 
design can easily be modified for isolated 
grounds. The flexibility of this design allows 
for virtually any footprint with any signal to 
ground ratio. 



.046 



Profile View 





n n n n 


li u u u 


Side View 




(.375 ) 


-(.188 ) 


SYNERGETIX • 3I0 S. 5lst Street • Kansas CitY, KS 66I06 • Fax: 9I3-342-6623 • Tel: 9I3-342-0404 • Email: info@SYnergetixNET.com • Web: www.SYnergetixNET.com 





































When you need an 
interface block subassembly 
outfitted for any footprint 
or I/O count 

...weVe done that. 

Solution #200108 



Interface Block 


Criteria: 

•Customizable footprint 
•Produce in high volumes for a low cost 
•Easy removal and replacement 
•Resistance less than 25 milliohms 
•Cycle life of 500,000 





















^ Synergetix® Challenge: 

A major electronics manufacturer required 
an economical subassembly for board-to- 
board test applications within an interface 
ring. However, they also wanted this sub- 
assembly to provide them with increased 
flexibility and convenience. One that enabled 
fast change outs and low-cost refurbishment. 





Synergetix® Solution: Results: 


Synergetix designed an interface block subassembly 
that could be outfitted in any population utilizing 
standard double-ended probes. The probes feature a 
collar-stop and are press fit into a white Delrin® 
block. The beauty of this design is its flexibility. The 
ability to change spring force allows use of 10 or a 
1000 blocks per interface ring. Within each block, 
points that do not require a probe, do not need to be 
populated. In addition, each probe tip in the assem¬ 
bly can be customized to suit its contact point. The 
Delrin® block assembly is easy to install and remove, 
making change outs fast and easy. Just pull the 
whole clip and replace it. Refurbishing a unit can be 
accomplished at a very low cost, just 5-10% of the 
original cost for the entire interface. 

The probe utilized is an IDI double-ended probe 
with collar, and 4-point crown tips. Spring force at 
.103” travel is 1.8 oz. Signal path length is 
298”max. 


This interface assembly created a very low cost 
solution to the issue of refurbishing and changing 
out interface rings. Having the flexibility to use 10 
blocks or a 1000 blocks and populate only those 
points that require a probe makes the assembly very 
cost effective. 






-rrrrrrm 


SYNERGETIX • 310 S. 51st Street • Kansas City, KS 66106 • Fax: 913-342-6623 • Tel: 913-342-0404 • Email: info@synergetixNET.com • Web: www.synergetixNET.com 








t:- 








































High Performance 
Test Sockets 

Synergetix Customizable Test Sockets 

Bandwidths beyond 10 GHz, self inductance as low as 0.25nH.66 

Test Socket for an 8+8 MSOP Device 

Bandwidths of 6.35 GHz, operating temperature 85°C with RH 

for 1000 hours .68 

Floating Nest Test Sockets 

Pre-alignment of the chip in the socket dramatically reduces damage 

of the leads.70 

Leadless Chip Carrier Test Socket 

High performance test socket with operating temperatures of 

-50°Ctol50°C .72 











When you need 
cutting edge technology 
in your test socket 

...we’ve done that. 



Criteria: 

•Custom design capabilities 
Probes by IDI 

^ Bandwidths beyond 10 GHz 
» Self inductance as low as 0.25 nH 
• Lids for automated set-up or manual test 



























SVNERGETIX® CHALLENGE: 

Our greatest challenge is to simply keep up 
with the world’s leading designers and manufac¬ 
turers of cutting edge chip technology. Today’s 
chip manufacturers require testing technologies 
that won’t delay production timelines. Therefore, 
it is up to Synergetix to remain current and flexible 
with technological breakthroughs. Our challenge 
is to constantly be in a position to match the 
progress being made in chip technology with our 
own cutting edge high performance test socket 
technology. 



Synergetix® Solution: 

We have designed, manufactured and delivered a 
variety of socket styles to meet the most unique 
needs of our customers. As a result, we now have a 
standard line of high performance test sockets that 
are readily adaptable to applications ranging from 
engineering characterization to production automat¬ 
ed test. 

Standard test sockets are available in four series for 
package sizes up to 45mm by 45mm. Custom test 
sockets accommodate larger packages. Clamshell 
and Clip-on lids are transferable on all sockets. 

No other socket manufacturer offers comparable 
electrical performance for such a wide array of 
applications. We are the only test socket manufac¬ 
turer to have an in-house staff of highly experienced 
interface design engineers aligned with the core 
competencies of our affiliate company. Interconnect 
Devices, Inc., “The Innovators in Probe Technology.” 
As a result, Synergetix offers the only test sockets in 
the world designed to encompass the superior 
performance characteristics of spring loaded probes 
manufactured by IDI. 


Results: 

Synergetix has the unique ability to satisfy your 
most stringent requirements for outline, array and 
leadless devices on pitches from 0.5 mm to 1.27 mm. 
Each Synergetix socket is designed to deliver a virtu¬ 
ally transparent electrical path. Easy refurbishment 
and significant reduction of witness marks and device 
damage give you sockets with the lowest possible 
cost of ownership. Additional information is available 
in our Test Socket Catalog. 



2.39 (.094) 
2 Pics 

6.30 (.250) 
2 Pics 

3.40 (.133) 
4 Pics 


Synergetix Standard Mounting Footprint 


Socket Dimensions (drawing on opposite page) 



X 

Y 

Z 

Max. Device 
Dimensions 

Series 27 

51.0 

(2.20) 

45.0 

(1.77) 

41.0-47.0 

(1.60-1.85) 

27.0 sq. 
(1.06 sq.) 

Series 45 

69.0 

63.0 

41.0-47.0 

45.0 sq. 

(2.72) 

(2.48) 

(1.60-1.85) 

(1.77sq.) 

Series 35D 

76.0 

(3.00) 

48.0 

(1.90) 

41.0-47.0 

(1.60-1.85) 

35.0 sq. 
(1.38 sq.) 

Series 45D 

76.0 

(3.00) 

61.0 

(2.40) 

41.0-47.0 

(1.60-1.85) 

45.0 sq. 
(1.77 sq.) 


Dimensions are in millimeters (inches) 


Mounting Footprint Dimensions 


B C 


Series 27 

38.0 

(1.50) 

Omit 

30.0 

(1.18) 

Series 45 

56.0 

(2.20) 

Omit 

48.0 

(1.89) 

Series 35D 

50.8 

63.5 

21.0 

(3.00) 

(1.90) 

(0.83) 

Series 45D 

50.8 

(2.00) 

63.5 

(1.90) 

21.0 

(0.83) 
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When you need a socket 
to test an MSOP 8+8 pin, 
0.65nnm pitch device 

...weVe done that. 

Solution #200970 




Side 


J 



Dowel 

Extension 


Criteria: 

• High frequency reliability 

• Repeatable ground pad connection 
•Test at 85°C/85% RH for 1000 hours 
•Contact resistance less than 50 milliohms 

• Enough spring force for reliable contact, without damage 

• Operating temperature -SOX to I SOX 





































Synergetix® Challenge: 


Create a socket to test the RF amplifier used 
in cell phones. Special care must be given to 
making a good connection between leads and 
probes that will not cause any damage or 
deformation to the leads. 


Synergetix® Solution: 

Synergetix designed a socket built around the 
exceptional performance characteristics of the IDI Ultra 
Performance Chip Scale Probe. The Chip Scale Probe 
provides a remarkably short signal path with high 
cycle life reliability. The utilization of eight ground pins 
is unique to this Synergetix design. More importantly, 
the Chip Scale Probe used in this application delivers 
0.5 nH self-inductance and a bandwidth measurement 
of 1.0 dB loss at 6.35 GHz. To prevent damage to 
leads, the probe was equipped with a cupped tip to 
assure excellent contact with the lead’s surface area. 
Spring force at combined loaded travel is 27 grams per 
contact. 

Socket material chosen was Torlon® 5530 for its 
coefficient of thermal expansion, volume resistivity 
and dielectric strength. Socket venting is a feature 
developed by Synergetix that is now becoming an 
industry standard among socket manufacturers. 
Socket venting helps dissipate moisture condensation 
build-up within the socket during temperature drop. 


Results: 

The cup tip ensures an excellent point of contact 
between the device lead and the probe. Spring con¬ 
tact probes are the perfect answer for electrical and 
mechanical performance due to their ability to deliver 
a short signal path, while minimizing the risk of 
damage to the contact areas of the chip. 





Free State 


Mounted to Board 


Full Test 
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" ... 

When you need 
pre-alignment of a 
' chip prior to deflection 

...weVe done that. 



Solution #201041 

2X Slotted Bushing 




Criteria: 

• Pre-align device to get all leads perpendicular 

• Ensure repeatable electrical contact 

• Eliminate side loading of device 

' Prevent damage to chip and leads 




































^ Synergetix® Challenge: 

Major chip manufacturers are creating 
more complex chips. Every innovation in 
chip technology requires new techniques in 
chip testing. The new generation of chips 
features more miniscule, more numerous 
leads. A system was required that could 
pre-align the chip and make sure the 
contacts were positioned so that the best 
connection could be made between device 
and tester whether for QFP or BGA. So, 
that's what Synergetix did. 






Synergetix® Solution: Results: 


Synergetix created a floating nest socket capable 
of testing QFP and BGA devices. Due to the tight 
tolerances and variable operating temperatures, 
much attention was given to matching the coefficient 
of thermal expansion among all components in the 
socket. The socket base, top and nest are made of 
Torlon® 5530. Alignment bushings pre-chosen for 
their wear characteristics are Torlon® 4301. Torlon® 
was the best choice due to its GTE, volume resistivity 
and dielectric strength. The device is placed into the 
floating nest via a drop and follow handler. The float¬ 
ing nest causes fine alignment of the chip. As the chip 
falls into the nest, it finds its home within the socket. 
Once settled, the nest keeps the device aligned to the 
probes in the socket. The nest rides on two stainless 
steel dowel pins that provide coarse alignment with 
the handler chuck. As the unit is compressed, the 
leads come into contact with spring contact probes. 
On BGA devices, the unit aligns off the position of 
the balls on the array. 

Virtually any series of IDI spring contact probe 
can be utilized to match the electrical and mechani¬ 
cal demands of the chip to be tested. 


The floating nest socket is excellent for testing 
devices with low lead to substrate location accuracy 
and for testing sensitive chips with small targets, 
either leaded or area arrays such as BGA. In fact, the 
floating nest socket becomes even more useful, the 
larger the device and the greater the pin count. 





< 5 ^ 




,225 

JL 


Free State 




Mounted With Device 


Testing Condition 
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When you need a 
leadless chip carrier 
to keep up 

...we’ve done that. 




Side 


Criteria: 

• Repeatable test measurements at greater than 6 GHz 
•Withstand high heat, high humidity testing 

• Hit minute test lands 

‘ Operating temperature of -50°C to I SOX 

































^ Synergetix® Challenge: 

An innovative chip manufacturer had 
developed a new LCC plastic encapsulated 
package with a copper lead frame. These 
high performance chips are unique in that 
they utilize perimeter lands on the bottom 
of the package, rather than protruding wire 
leads, to provide electrical contact to the 
printed circuit board. This new package's size 
and weight along with its superior thermal 
and electrical performance make it ideal for 
handheld products such as digital phones, 
PDA's and other applications with stringent 
size, weight and performance requirements. 
But, how do they test it? 







Synergetix® Solution: 


Results: 


Synergetix design engineers created an ultra perform¬ 
ance custom socket utilizing new leading-edge Chip Scale 
Probe (CSP) technology from IDI. These probes were 
selected due to their incredibly short signal path (2.4 
mm) combined with the renowned high cycle life reliabili¬ 
ty of spring contact probes. Short signal paths provide 
0.5 nH self-inductance and a bandwidth of 1.0 dB loss at 
6.35 GHz, allowing precise measurement of this new 
cutting edge chip design. Specifications for this socket 
include: 

Signal Path Length - .095" ( 2.4mm) 

Bandwidth - IdB loss @ 6.35 GHz 

Mutual Inductance - .06nH 

Self Inductance - .5nH 

Capacitance - .05pF 

Spring Force - up to .86 oz. (24 grams) 

Rated Stroke - .010" (.25mm) 

Minimum Mounting Centers - .020" (0.5mm) 

Additionally, the LCC chip features a thermal enhance¬ 
ment, having the die attach paddle exposed on the bot¬ 
tom of the package surface to provide an efficient heat 
path and stable ground when soldered directly to the 
printed circuit board. To take advantage of this feature in 
testing, Synergetix designed the test socket to include an 
array of probes to contact the thermal pad. The CSP 
probes, with cupped heads, have metal mass to attract 
heat and draw it away from the chip during test. 



Synergetix was able to adapt very quickly to the needs 
of this chip manufacturer to provide the leading edge 
test socket technology they required to keep up with 
their innovative chip design. Synergetix LCC Test Sockets 
withstand operating temperatures of -50°C to 150°C. 
and are custom built to order. They can be designed to 
accommodate any package style or special test condition 
such as HAST. Custom lids and heat sink systems are 
available for manual or automated test applications. 



2.54 


Board 

Compressed 




Testing 
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Why Spring Contact Probes? 


Spring contact probes provide many 
design and performance advantages 
that are just not available with other 
contact options. Spring contact probes 
are proven to deliver consistent, reli¬ 
able connections over multiple mating 
cycles. For overall reliability, long life 
and serviceability, spring loaded con¬ 
tact probes will always outperform 
stamped metal, elastomer, and wire 
mesh designs. In many applications 
they can deliver life expectancies 
beyond 1,000,000 cycles. 

More importantly, spring contact 
probes provide a wide degree of 
design flexibility. They are easily 
adapted to satisfy the most stringent 
design specifications and harshest 
environmental demands. They can be 
designed for fast and easy removal 
and replacement to further prolong 
connector life. In situations requiring 
^^long travel, spring contact probes can 
also easily absorb coplanarity issues 
and access recessed terminals. 

For years, spring contact probes 
have been used to test printed cir¬ 
cuit boards, both in bare and loaded 
forms. Now the advantages of spring 
contact probes have been discovered 
in other industries. Today, spring con¬ 
tact probes are commonly used for 
testing chips, interfacing between test 
systems and DUT boards, simulating 
connectors for testing, and are finding 
more and more use in military, auto¬ 
motive and communication applica¬ 
tions as highly dependable product 
connectors and battery contacts. 

All spring loaded contact probes 
feature the same fundamental tech¬ 
nology, however, the designs are 
often different. In loaded board PCB-v 
testing, a long stroke of .250” is the | 
industry standard. In testing bare j 
board PCBs, .050” to . 100” travel isj__ 
the norm. Also, in PCB testing, the 
^ common probe is spaced on . 100” 
centers, with some probes down to 
.050” centers. Anything below is a 
rare occurrence. 


The probe selected 

VARIES BY APPLICATION. 

In Synergetix Test Sockets, the 
probes are fine pitch (as low as 
0.5mm or .020 inches), typically dou¬ 
ble ended (travel on both sides), with 
combined travel often no more than 
0.5mm or .020 inches. 

Probes used as Battery Contacts 
are often short and stubby. The bulk 
is needed to promote current carrying 
capacity. Battery contact probes 
often feature a closed barrel with a 
flange for through hole mounting 
into PCB. Center to center spacing of 
. 150”, travel of no more than . 100” 
and current carrying capacities of up 
to 10 amps. 

Probes used in interfaces are of 
two basic designs. The short probe 
provides a short signal length with 
good electrical performance at a low 
cost. The coaxial probe design offers 
interface bandwidths up to 13 GHz. 

The Air Force required an electrical 
connection that would withstand 
20G. That application required the 
ICT design with its bifurcated beams 
that guarantee electrical contact. 





Advantages vary by 

APPLICATION. 

When spring contact probes 
compete against bent metal designs, 
the performance advantage is one of 
consistent contact and long service 
life. Bent metal designs fatigue over 
time and fail to maintain contact. 
Spring contact probes provide a high 
degree of dependable contact with a 
significantly longer life. The probes are 
also field refurbishable. 

When they compete against wire 
mesh, spring contact probes provide 
much longer life and maintain consis¬ 
tent spring forces. Spring contact 
probes can feature extremely short 
signal paths yet still resist the effects 
of wide swings in temperatures (-55°C 
and -l-260°C) and humidity ranges. 

When they compete against mating 
terminals, spring contact probes make 
consistent, reliable electrical connec¬ 
tions. Spring contact probes can be 
designed to solve noncoplanarity 
issues and “capture” their mating 
target terminals. They also create less 
wear on mating parts so that connect¬ 
ing parts last longer than mating 
terminals that must generate higher 
levels of friction during contact. 

In general the advantages provided 
by spring contact probes are that they 
offer a more effective and more flexible 
combination of high reliability, long 
life and consistent, dependable electri¬ 
cal performance versus any other 
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Basic Spring Contact Terminology 


All spring loaded contact probes 
are very similar in their basic struc¬ 
ture. They are primarily comprised of 
3 parts: the plunger, barrel and spring. 
Double-Ended Probes generally have 
two plungers, a barrel and a spring. 
One variation is a bias ball design 
that includes a plunger, a ball, a barrel 
and a spring. 


Bias Ball Design 


Plunger 



Mounting 

Flange 


Basic Assembly 

During assembly, the spring is 
placed inside the barrel. Then, the 
plunger is inserted into the barrel. 

(In the case of bias ball designs, the 
ball is placed inside the barrel after the 
spring, then the plunger). The plunger 
is compressed, setting the spring in 
a state called pre-load. To hold the 
plunger in pre-load position, a crimp is 
placed on the barrel. The crimp can be 
one of several variations. A standard 
spin or dimple crimp can be placed 
on the body of the 
barrel. Or, the top of 
the barrel can have 
a roll over crimp 
(commonly used in 
short probes where a 
long travel is needed). 
And in some cases, 
the connector hous¬ 
ing is designed to 
keep the probe in its 
pre-load state. 


Double-Ended 

Probe 

— Plunger 
' I— Crimp 

y 

Spring 
-Barrel 




— Crimp 
I —Plunger 


With Mating 
Receptacle 

Spring contact probes can 
also be used within a mating 
receptacle. The receptacle 
houses the barrel portion of 
the probe, leaving the plunger 
extended. This design makes it 
easier to field refurbish the 
probe. When a probe has 
reached its maximum life, it 
can be easily pulled from the 
receptacle and replaced with a 
new probe. 

Coaxial Probes 

Coaxial probes have the sig¬ 
nal conductor of a standard 
probe. The difference between 
these probes and others is that 
an insulator, usually air or 
Teflon, housed by a ground 
shield, surrounds the signal 
probe. Coaxial probes are also 
available with a spring loaded 
shielding plunger. This allows 
the ground to be carried 
directly to the PCB or device 
under test. 


Coaxial Probe 



Shielding Plunger 
Signal Conductor 
[-—- Shielding Tube 
Dielectric Insulator 

Crimp 

Contact Barrel 
Optional Flange 


Crimp 


Shielding Plunger 
Signal Conductor 


Standard Probe Fits into 
Standard Receptacle 

A 

Plunger —- : 



1 1- — Wire 
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General Probe 
Definitions 

When discussing probes, especially 
when ascertaining specifications for 
the most suitable probe, several topics 
are consistently referenced: 

• Recommended Minimum Centers 
— The minimum distance from the 
centerline of one mounting hole to 
the next. Or how close the probes 
can be placed next to each other. 

• Maximum Travel —The maximum 
distance the probe can compress. 
Also referred to as the maximum 
compliance or stroke. 

• Rated Travel or Working Travel — 
Typically 2/3 of the maximum travel. 
This is the recommended distance 
the probe should be deflected dur¬ 
ing use. Variations in target posi¬ 
tions and geometries can cause the 
probe to under or over stroke. By 
setting the application to nominally 
use 2/3 the maximum travel, there 
is ample travel remaining in the 
probe to absorb these variations 
without damaging the probe or unit 
under test. 

• Current Rating — The maximum 
current a probe can carry for one 
hour. Determined by the power 
(heat) generated by the current and 
resistance (hR) and the ability of the 
probe and housing to dissipate this 
heat. Current ratings are specified at 
ambient temperatures. 

• Contact Resistance — The typical 
resistance of the probe over its life. 
Dependent upon the base materials, 
platings, physical bulk and design. 

• Pointing Accuracy — The radial 
area that the probe tip will hit over 
multiple cycles. Determined by the 
probe design. 




High Frequency 
Definitions 


• Isolated Grounds — If all grounds 
are to be isolated, a non-conductive 
block is used. 


High frequency applications (coaxial 
probes and short probes) have an 
additional set of specifications: 

• Impedance — The characteristic 
property of a transmission line 
describing the ratio between electric 
and magnetic fields. 

• Bandwidth —The maximum fre¬ 
quency at which the probe can carry 
the signal at no more than I dB loss. 

• Self-Inductance —The property of 
a probe that opposes a change in 
current flow, thus causing current 
changes to lag behind voltage 
changes. 

• Capacitance — The measure of 
the coupling between the signal 
conductor probe and 
the ground shield. 

• Insertion Loss — The 
loss in load power due 
to the probe. Ratio of 
the power received at 
the load before the 
probe to the power 
received at the load 
after the probe. 

Interface or 
Connector 
Housing 
Definitions 

When the probe is 
assembled into units, 
other factors come 
into play. 

• Keeper Plates — In 
blocks and interfaces, 
keeper plates are used 
to hold probes in their 
housing. 

• Common Ground — 

In common ground 
blocks, the probes are 
directly installed in a 
gold-plated conductive 
ground block. 


Isolated and Common Grounds — 
For a mixture of common and isolat¬ 
ed grounds, the common ground 
probes are installed directly in the 
conductive block, while the isolated 
ground probes are installed with an 
insulator placed between the probe 
and common ground block. 

Signal and Power Probes — In 
isolated ground blocks, signal and 
power probes are installed directly 
into the non-conductive block. In 
common ground blocks, the signal 
and power probes are isolated from 
the ground block by an insulator. 
Controlled impedance designs are 
available in either isolated, common 
or mixed ground configurations. 



SyNERCETlX • 310 S. 51st Street • Kansas City, KS 66106 • Fax: 913-342-6623 • Tel: 913-342-0404 • Email: info@synergetixNET.com • Web: www.synergetixNET.com 






































Pointing Accuracy as 
Related to Probe Construction 


Pointing accuracy is defined as the 
radial target area in which a probe is 
expected to contact. The primary fac¬ 
tors affecting pointing accuracy are 
determined by the probe design. The 
extended length of the plunger from 
the barrel, the retained length of the 
plunger in the barrel, and the working 
clearance between the plunger and 
the barrel are the three primary fac¬ 
tors that determine pointing accuracy. 

Other factors that determine 
pointing accuracy are the straight¬ 
ness of the drilled hole and the clear¬ 
ance between the drilled hole and the 
probe. These factors will not affect 
the radial area where the probe can 
be expected to hit, however, these 
factors will shift the center point of 
this area. 



-.004 


.003 

.002 

.001 

— 0 


-.001 


-.002 


-.003 


-.004 


-.004 -.003 -.002 -.001 0 -.001 .002 .003 -.004 


Blue circle is the radial pointing accuracy of .002" 
Green circle represents the shift in pointing accuracy. 
This represents the target area that the probe will hit. 


Formula For 
Calculating 
Pointing Accuracy 

Pointing accuracy for most spring 
contact probes is calculated with the 
following formula: 

e = I/2c (a/b -I- 0.5) where 
e = pointing accuracy 
a = extended length of the plunger 
b = retained length of the plunger 
c = working clearance between the 
plunger OD and barrel ID 

Now let’s apply this formula in 
some examples. Each of these probes 
is designed with a roll top crimp. This 
type of crimp is utilized because the 
travel is relatively long as compared 
to the overall length of the probe. 



C = Ci-|-C2 


A typical socket probe has an 
overall length of .225”, maximum 
travel of .0255” on each end, and 
mounting centers of .039”. In this 
design, 
c = .001 
a = .0395 
b = .020 

The pointing accuracy 

= l/2(.00l)(.0395/.020 -E 0.5) 
= .0005(1.975 -P 0.5) 

= .0005^.475) 

= . 0012 ” 


A battery contact probe has an 
overall length of .395”, maximum 
travel of .090”, and mounting centers 
of .200”. In this design, 
c = .002 
a = .1 15 
b = .060 

The pointing accuracy 

= l/2(.002)(.l I5/.060 -P 0.5) 

= .001(1.917 -P 0.5) 

= .001(2.417) 

= .0024” 
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Ways to Improve 
Pointing Accuracy 

There are two basic ways to 
improve pointing accuracy in a probe 
design: 

• Reducing the working clearance 
— This is the most difficult method 
of improving pointing accuracy. In 
order to absorb manufacturing tol¬ 
erances, anything less than .001” 
of working clearance is not feasible. 

• Decrease the ratio between the 
extended length of the plunger 
and the retained length of the 
plunger — A better option to 
enhance pointing accuracy. 

However, when length or travel 
constraints exist, this method 
becomes increasingly difficult. 

Increasing the retained length of 
the plunger will have the identical 
effect on the overall length of the 
probe. For every .001” you increase 
the retained length of the plunger, 
the overall length must increase by 
.001”. Reducing the extended length 
^^f the plunger could affect the maxi¬ 
mum travel of the plunger if the 
maximum travel and the extended 
length of the plunger are identical. 

If not, the extended length can be 
reduced to equal the maximum travel 
of the probe. 

The length of the barrel is deter¬ 
mined by the maximum travel and 
retained length of the plunger. As a 
general rule, the pre-load length of 
the spring must be twice the maxi¬ 
mum travel. For instance, if a probe 
has a maximum travel of .050”, the 
pre-load length of the spring would 
need to be .100”. So the barrel must 
house the pre-load length of the 
spring and the retained length of the 
plunger. In a bias ball design, the size 
of the ball must be added to the bar¬ 
rel length. 



Standard 

Crimp 



When the overall length of the 
probe is not a limiting factor, other 
probe constructions become more 
feasible. In the PCB test industry, a 
large majority of probes feature a 
crimp located approximately 1/3 
down from the top of the barrel. 



|S-25 Design 


SX-25 Design | ICT-100 Design 


This chart shows the actual pointing 
accuracy of three probe designs for a 
100 mil center, .250 travel probe. 


When Pointing 
Accuracy is Critical 

When pointing accuracy is of critical 
importance, a bifurcated probe, such 
as the patent pending design of the 
ICT Probe from IDI, is most reliable. 

The CT Probe Series features patent 
pending bifurcated barrels. The barrel is 



precision machined to form four 
contact beams at the top, where the 
plunger exits the barrel. These four 
beams are then coined to perfect cen¬ 
ter, in an interference fit with the 
plunger. This bifurcated configuration 
completely eliminates all working clear¬ 
ance and the problems associated with 
plungers being intentionally forced off- 
center as with bias ball, bias plunger 
and bias spring probe designs. 
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Spring Contact Probe Tip Styles 


The ability to make a good, repeat- 
able electrical contact is extremely 
important. That is why the choice of 
tip style is extremely important. The 
application and target determine the 
tip style. 

For Testing Pads 

Gold-plated pads — These are 
generally tested with a spherical 
radius tip or a flat tip. When testing 
gold pads, contamination and oxida¬ 
tion are not an issue. Using a less 
aggressive tip style minimizes, if not 
eliminates, any damage or witness 
marks to the pad. 

Solder pads — Contaminants and 
oxides are generally present on the 
surface of these pads so the tip must 
be sharp and aggressive enough to 
penetrate. Typically the tips used for 
this application are spear points, 
chiseled spears, chisels or 4-point 
crowns. 

Bare copper pads — Similar to 
solder pads, except the contaminants 
are more difficult to penetrate. 
Therefore, a spear point or chisel 
spear is the best option. 


to self-center within the tip. Single 
points are not considered a good 
option for this application in that 
they can slide off the ball and miss 
the target altogether. Cup tip styles 
may be used for this application, but 
contaminants have a tendency to 
accumulate in the tip and can then 
block current transfer. Routine clean¬ 
ing and preventative maintenance 
have proved to eliminate these 
contact issues. 

For Interfaces 

Chisel, chisel spears, or spherical 
radius tips are commonly used 
depending upon the type of contact 
which must be made. 

For Terminals 

For contacting terminals inside a 
connector cup, serrated or 4-point 
crown tips are recommended. These 
tips will allow the terminal to self¬ 
center within the tip. As with the 
test sockets, cup tips have a tenden¬ 
cy to accumulate contaminants in 
the tip and can then block current 
transfer. 


For Through Holes 

OR VlAS 

The preferred tip choices for testing 
through holes or vias are the chiseled 
spear points or chisels. Only the 
edges of these tips contact the 
perimeter of the via or through hole. 

For Test Sockets 

For contacting area array packages 
in test sockets, a 4-point crown tip is 
recommended. This allows the ball or 
lead to center within the plunger tip, 
preventing damage to the center area 
where soldering must occur. The 
4-point crown also allows the ball 


Tip Styles 



Cup Tips — A or G 
A cupped tip style is 
often used to capture 
leads, terminals, connec¬ 
tor pins and solder balls. 


Spherical Radius Tips — 
J or D 

Choose spherical 
radius tips when you 
need a non-aggressive tip 
style to leave no indenta¬ 
tions or visual marks at the targeted 
point of contact. Most often recom¬ 
mended for gold plated pads. 



Flat Tips — C or F 
A flat non-aggressive 
tip style often used to 
contact gold plated card 
edge fingers. This non- 
aggressive tip style leaves no visible 
marks on its target. 

Spear Point Tip — B 
An extremely sharp, 
aggressive single point 
used to penetrate contaminants and 
oxides. Used to contact pads and lands. 

Serrated Tip — H 
Capture leads, terminals 
and connector pins. Multiple 
points of contact make this 
a good tip style for higher current testing 
and poorly positioned targets. 

Chiseled Spear Point 
Tip — SP 
Sharp, extremely 
aggressive tip style used to penetrate 
contaminants and oxides found on 
lands, pads and vias. 

Chisel Tips — S or T 
Three-sided chisel tip 
is ideal for contacting 
plated through holes or 
vias. Also used as an 
aggressive tip for lands and pads in 
contaminated applications. 

4-Point Crown Tip — U 
Ideally suited for 
contacting solder balls. 
Self-cleaning feature of 4-point crown 
tip makes it ideal for non-clean 
environments. Also used to contact 
lands, pads, or terminal posts. 
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Materials and Platings 



The application and the ability of 
the material to be machined deter¬ 
mine the base materials used for a 
probe. Resistance is a primary concern 
when designing a probe and selecting 
materials and platings. As probes 
become smaller and less dense, their 
current carrying capacity decreases 
and their resistance increases. The 
material selected for the probe plays a 
key factor in maintaining or enhancing 
current carrying capacity and the 
resistance of the probe. 

Barrel Materials 

The great majority of barrels are 
made from nickel silver. Nickel silver is 
used because of its high strength, 
ductility and ability to be machined or 
deep drawn. Barrels that require a 
step flange for mounting in a printed 
circuit board must be machined. 

^■^Barrels that are in essence a tiny tube, 
are usually deep drawn. Alternative 
materials for machined barrels are 
beryllium copper or brass. For deep 
drawn barrels, alternative materials 
include phosphor bronze or brass. 

Nickel silver is an alloy of copper, 
nickel and zinc with excellent resist¬ 
ance to corrosion and does not oxi¬ 
dize or tarnish readily in ambient 
environments. As such, nickel silver 
barrels do not require plating. 
However, most nickel silver barrels 
are gold plated, to lower resistance 
and to ensure electrical performance. 
Gold plated barrels can be used in 
almost any environmental extreme. 
And a probe with a gold plated barrel 
performs better. 


Plunger Materials 

The base material is one of the 
most important factors determining 
the performance of a probe. Conduc¬ 
tivity, strength and wear characteris¬ 
tics are the major criteria considered 
for plunger base material. Plungers are 
almost always made of beryllium 
copper. Tool steel and stainless steel 
plungers are other options, but as 
diameters decrease, steel becomes 
harder to machine. Steel is also more 
expensive, but it is harder and has a 
longer tip and edge life. It also has 
higher resistance. 


Spring Materials 

Springs are manufactured from 
beryllium copper, stainless steel or 
music wire. Each of the three materi¬ 
als has unique characteristics. There 
are three primary considerations in 
choosing a spring material: operating 
temperature, resistivity and the 
required force. 

• Beryllium copper can operate at up 
to 205°C for I hour and has a low 
resistivity and strength. Higher 
spring forces cannot be manufac¬ 
tured from beryllium copper. 

• Music wire is used for extremely 
high force springs as it has a rea¬ 
sonable resistance, but cannot 
operate at temperatures above 
I20°C. 

• Stainless steel has the highest 
operating temperature at 260°C for 
I hour, the highest resistance, and 
a strength between that of the 
other two materials. 
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The Plating Process 

Most probe components are plated 
using a barrel plating process. Parts 
are placed inside a container, which 
in turn is placed in the plating bath. 
The container then rotates to make 
sure all parts are completely exposed 
to the plating bath. There are two 
types of plating processes used: 
electroless and electroplating. 

Electroless plating involves a 
chemical reduction reaction where 
the reduced metal is the catalyst for 
the reaction. No current is required 
for deposition of electroless nickel. 
The electroless bath provides a 
deposit that follows all contours of 
the substrate exactly, without build¬ 
ing up at the edges and corners. A 
sharp edge receives the same thick¬ 
ness of deposit as does an internal 
diameter. Almost all parts are electro¬ 
less nickel plated as a base coat. The 
thickness of the deposit varies with 
the component. 

Electroplating is a process by 
which metal in ionic form migrates 
from a positive to a negative elec¬ 
trode. An electrical current passing 
through the solution causes objects 
at the cathode to be coated by the 
metal in solution. Electroplating is 
done to protect and increase the 
corrosion resistance, conductivity, 
or solderability. 

Rack plating is used for large parts 
such as common ground blocks. 

Parts are strung onto the cathode 
and are then submerged into a plat¬ 
ing bath. 


The Plating of 
Components 

In plating probe barrels, it is 
extremely important to have an open¬ 
ing on each end of the barrel to allow 
a free flow of the plating bath solution 
through the barrel. Since there is a 
limited amount of gold ions in the 
solution, the solution must be able to 
move freely inside the barrel. Once the 
parts have been plated, it is important 
that they are thoroughly cleaned and 
rinsed to remove residues from the 
plating bath. Fluid transfer is critical to 
successfully complete this process. 

An alternative plating process 
is necessary when the barrel being 
plated is closed at one end. It is a 
difficult and costly plating process 
but it is one of the only ways to 
ensure plating material is deposited 
on the inside of the barrel. 

Plungers are plated to ensure: 

• The base material is protected from 
oxidation or corrosion 

• There is a clean, nonoxidized, 
conductive surface at the juncture 
between plunger and barrel, which 
is critical to the current path 

• The overall resistance of the com¬ 
ponent is lowered by providing a 
less resistive current path in parallel 

• The base material is protected from 
wear and/or abrasion 

Gold is the preferred plating, 
because it provides excellent conduc¬ 
tivity and high resistance to corrosion. 
Nickel, commonly used throughout 
the electronics industry, is used as a 
barrier plating between the base metal 
and the precious metal plating to pre¬ 
vent migration of the base material 
into the precious metal. Duralloy, an 
IDI proprietary plating, is exceptionally 


resistant to corrosion and oxidation. 
Duralloy is slightly more resistive than 
gold, and is therefore not recommend¬ 
ed for extremely sensitive measure- / 
ments. 

Springs are plated using either silver 
or gold. Silver has a high thermal and 
electrical conductivity. The intrinsic 
properties of gold prevent oxidation 
and corrosion. 

All components are plated to the 
following military specifications: 

Gold — MIL-G-45204G 
Silver — MIL-QQ-S-365C 
Nickel — MIL-G-26074D 
The properties of electro or electro¬ 
less deposited metals vary from that 
of the wrought metal. The primary 
reason for the variation is due to the 
grain size of the metal as plated or 
wrought. Deposited metals generally 
feature a smaller grain size than the 
wrought metal. For this reason, the 
hardness and tensile strength of 
deposited metals is considerably 
higher than that of their wrought 
equivalent. Impurities and alloying 
elements inherent in the production 
of deposited metals account for their 
higher resistivity. The table below 
compares properties of deposited 
gold versus wrought gold. 


Gold 

Plated Wrought 

Resistivity 
(Q cir mil ft) 

1 1.4-28.9 

14.7 

Hardness 

(Knoop) 

160-190 

80 

Hardness 
(Rockwell B) 

78-86 

35 

(Rockwell G) 

- 

- 

Tensile Strength 
(ksi) 

16-31 

14.9 
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Barrel Materials and Platings 

1 

Economy (Nickel/Silver) 

Gold (Plated) 

Resistivity (Q cir mil ft) 

186.5 

1 1.4-28.9 

Hardness (Rockwell B) 

40-55 

78-86 

Tensile Strength (ksi) 

65 

16-31 

yield Strength 

25-27 

— 


Plunger Base Materials 


BeCu 

Tool 

Steel 

Stainless 

Steel 

Resistivity (Q cir mil ft @ 20°C) 

34.7 

120.3 

342.9 

Hardness (Rockwell C scale) 

36-52 

50-55 

48-50 

Hardness (Knoop) 

361-425 

542-629 

512-542 

Tensile Strength (ksi) (Heat Treated) 

200 

216 

230 

yield Strength (ksi) (Heat Treated) 

182 

152 

195 

Modulus of Elasticity in Tension (Mpsi) 19 

30 

29 


Plunger Platings 


Gold 

Nickel 

Duralloy™ 

Resistivity (Q cir mil ft) 

1 1.4-28.9 

I8I.5-33I.0 

64-90 

Hardness (Knoop) 

160-190 

500-600 

930-1100 

Hardness (Rockwell B) 

78-86 

- 

- 

(Rockwell C) 

- 

47-53 

>68 

Tensile Strength (ksi) 

16-31 

100-122 

lOI-l12 


Spring Materials 


BeCu 

Music Wire 

SS 

Resistivity (Q cir mil ft) 

34.29 

150.38 

342.88 

Tensile Strength (ksi) 

170 

250 

180 

Hardness (Rockwell C) 

35-42 

41-60 

35-45 

Modulus of Torsion (Msi) 

7.0 

1 1.5 

10.6 


Operating Temperatures of Spring Materials 


Lubricated Non-Lubricated 



Min. 

Max. 

Min. 

Max. 

Max. 





(1 hr) 

(24 hr) 

BeCu 

55°C 

I20°C 

-55X 

205X 

I20X 

Music Wire 

0°C 

12 OX 

OX 

I20X 

85X 

Stainless Steel 

-55°C 

12 OX 

-55X 

260X 

I80X 


Properties of Metals 

Resistivity 

Resistivity is the resistance to 
current flow. The unit of resistivity. 

Q cir mil/ft, refers to a sample one 
foot in length with a cross section 
area equivalent to that of a circle 
with a diameter of .001 

Hardness 

Hardness is the resistance of a 
material to a local penetration, 
scratching, machining, wear or 
abrasion, and yielding. 

Tensile Strength 

Tensile strength is the maximum 
stress in tension that a material can 
withstand before rupture. Calculated 
by dividing the maximum load by the 
original cross sectional area. 

yield Strength 

Yield strength is the stress at 
which a material exhibits a specified 
amount of permanent deformation. In 
tensile testing, 0.2% offset on the 
stress-strain curve is generally used. 

Modulus of Elasticity 

Modulus of elasticity is the ratio of 
stress to strain within the elastic 
range of a material. This is a measure 
of the material’s ability to resist 
deflection when a load is applied. 

Modulus of Torsion 

Modulus of torsion is the ratio of 
stress to strain when the stress is 
applied in a twisting motion. 

Operating Temperature 

The maximum temperature a probe 
can withstand without permanent 
damage to the probe. It should be 
noted that at extreme operating 
temperatures mechanical life may be 
reduced. Prolonged exposure time 
significantly reduces the maximum 
operating temperature. 
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Electrical Performance and Resistance 


IDI 4-WiRE Kelvin 
Life Cycle Test 

The 4-Wire Kelvin Life Cycle Test is 
an important step in the design evalu¬ 
ation process. IDI has developed a 
new generation of programmable Life 
Cycle Test Systems capable of deliver¬ 
ing fast and accurate feedback to our 
design engineers. Each test system is 
capable of determining the reliability 
and performance characteristics of our 
probes. This ensures that the electri¬ 
cal and mechanical performance of 
each probe meets engineering specifi¬ 
cations, as well as customers' expec¬ 
tations. Each system was designed 
with an open architecture, allowing 
us the flexibility to adapt to the grow¬ 
ing needs of the ATE industry. 


Typical Test Set-up 

I .Up to 64 spring contact probes are 
installed into IDI receptacles that 
have been press fitted into a matrix 
of holes drilled into a G-10 fiber¬ 
glass block. 

2. The G-10 block is mounted firmly 
to a stage with the contact probes 
perpendicular to the test platen. 

The platen used is made of copper, 
plated with .005 inches of silver, 
and 50 micro-inches of gold to 
contact the probe tips. 

3. The test platen is mounted to a 
precision cross roller slide driven by 
a cam and micro-stepper motor. 

At set-up, the mechanical stroke of 
the probe can be controlled with 
great precision. 

4. Test cables are soldered to each 
receptacle and plugged into multi¬ 
plexers that route the signals to 
the digital multi-meter and current 
source. 


5. The program, written with 
LabVIEW™ version 5.1, controls all 
aspects of the test such as current 
settings, stepper motor speeds, 
mechanical stops for resistance, 
stroke loss and pauses. 

6. The software also features on¬ 
screen SPG analysis, which is avail¬ 
able at any point during the test. 

Physical Parameters 


the DMM triggers the multiplexer 
and is corrected programmatically if 
needed. This provides repeatable 
measurements over time and elimi¬ 
nates current drift. The current is 
adjustable from .010 to I amps 
with a maximum compliance volt¬ 
age of 125 volts DC. 

3.The cycle rate is set at 4 Hertz for 
most tests, but can be adjusted from 
I to 12 Hertz programmatically. 


1. Resistance is measured using the 
4-wire Kelvin test. This method 
uses a pair of wires to supply con¬ 
stant current to the device under 
test (DUT). A separate pair of wires 
measures the voltage drop across 
DUT. This method allows the sys¬ 
tem to void the resistance of the 
measuring leads. The resistance of 
the test platen is then offset with 
software. The system is calibrated 
at regular intervals with standards 
traceable to the National Institute 
of Standards Technology. The sys¬ 
tem has proven accuracy to within 
-l-\- .5 milliohms. The 5 fi digit 
multimeter is directly connected to 
the PCI slot of the computer and 
acts as the data acquisition card as 
well. This allows information to be 
digitized and 
transferred 
directly across 
the 100 MHz 
bus of the 
computer 
without 
cables. 

2. The current 
source pro¬ 
vides constant 
current to the 
DUT. The out¬ 
put current is 
verified before 


4.The LabVIEW™ software used to 
program the test system gives the 
flexibility needed to meet the 
changing demands of the ATE 
industry. The open architecture 
allows changes to be made quickly 
to adapt to our customers’ needs. 

New Capabilities 

An environmental chamber has 
been incorporated into our life cycle 
testing capabilities. This gives us the 
ability to test our probes at tempera¬ 
tures ranging from -60° to 160° 
Celsius. Temperature effects on probe 
resistance can be accurately meas¬ 
ured to provide our design engineers 
and customers with temperature data 
as required. 
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Coaxial and RF Principles 


The impedance of a coaxial line can 
be determined by the ratio of the 
diameters and the dielectric constant. 

D = Diameter 
d = lnside Diameter 
£y= Dielectric Constant 

Cable inductance L is determined by 
the ratio D/d 

Cable capacitance C is determined by 
the D/d and the dielectric constant 
£y of the insulator 



• The impedance of a coaxial line is 
determined by the ration D/d and 
by the dielectric constant £Yof 
the insulator. 



•Air is the constant which all 
dielectric constants are meas¬ 
ured against. Every other 
insulative material has a higher 
• A reduction either in signal dielectric constant which 

conductor diameter or dielectric reduces the velocity of propagation, 

constant increases impedance. and therefore reduces wavelength. 


Impedance 

Air Ey = 1 PTFE 

£7=2.05 

PE £ 7 = 2.28 

son 

2.30 

3.30 

3.52 

750. 

3.49 

6.00 

6.60 


• When a traveling wave reaches a 
discontinuity such as a change in 
diameters or a change in dielectric 
constants, a fraction of the wave 
will be reflected. 
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Independent Lab Test Results 


Chip Scale Probe 
0.5mm Pitch Socket 

Objective 

The Synergetix 0.5mm BGA socket 
was measured at GigaTest Labs to 
assess its electrical performance. A 
SPICE-compatible lumped element 
model was derived from the meas¬ 
ured data. Also, its high-speed per¬ 
formance limits were determined. 

Methodology 

The BGA socket was mounted onto 
a custom PCB, designed to exhibit 
low parasitics and allow the use of 
coplanar probes. A second PCB with 
measurement standard patterns was 
mounted inside the socket. This 
would allow pins to be measured 
under three conditions (open, short¬ 
ed and thru). The HP MDS 
(Microwave Design System) software 
was then used to extract an equiva¬ 
lent-circuit model which is SPICE 
compatible. 

Measurement System 

All measurements were taken 
using a high-frequency measurement 
system. This consists of a Hewlett- 
Packard 851OC network analyzer & 
GGB Picoprobes™ 450 micron pitch. 
The HP 851 OC network analyzer is a 
frequency domain instrument. The 
measurements are taken as scattering 
parameters (a.k.a. s-parameters). The 
HP 851 OC has great calibration capa¬ 
bilities, which make it the most accu¬ 
rate high-frequency instrument avail¬ 
able. For this work the short-open- 
load-thru (SOFT) calibration was 
used. The GGB Picoprobes provide a 
high-quality 50 Ohm path from the 
network analyzer and cables to the 
DUT. 


Equivalent-circuit 

MODEL 

Figure I shows the topology used 
to model the BGA socket. 


C2lb 



Figure I -BGA socket 
equivalent-circuit diagram 

Element Definitions 

• LI, L2: pin self-inductance 

• M21: mutual-inductance between 
adjacent pins 

• Rl, R2: shunt-resistance of induc¬ 
tors LI and L2 used to model high- 
frequency loss due to skin effect 
and dielectric loss 

• C2la: mutual-capacitance between 
adjacent pins (PCB side) 

• C2lb; mutual-capacitance between 
adjacent pins (BGA side) 


Element Values 

The BGA socket model is valid from 
DC to 3.05 GHz. The measured and 
modeled transmission response 
agrees within 0.1 dB. A model was 
extracted for four types of pins: adja¬ 
cent field pins, field pins oriented 
diagonally, edge pins and corner pins. 

Conclusions 

The bandwidth of the socket was 
determined from a loop-thru meas¬ 
urement on two adjacent pins. The 
nearest row of pins was grounded 
(see figure 2). 


The I dB bandwidth is 6.4 GHz, 
please see charts below. 

The model bandwidth is DC-3.05 
GHz, which will easily handle signals 


with 

300 ps edges. 
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Bandwidth measurement 


grounded 

pins 


Table I - BGA socket element values 


pins 

L, &L2 

M21 

R| & R 2 

^213 

^216 


(nH) 

(nH) 

(Q) 

(PF) 

(pF) 

field adjacent 

0.50 

0.06 

80 

0.040 

0.050 

field diagonal 

0.50 

0.01 

90 

0.007 

0.008 

edge adjacent 

0.55 

0.07 

100 

0.045 

0.045 

corner adjacent 

0.67 

0.08 

1 15 

0.050 

0.050 
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Synergetix BGA socket (0.5mm pitch) -- Shorted measurement on adjacent pins 


Reflection response - meas (triangle) vs sim (square) Crosstalk between adjacent pins - meas (solid) vs sim (square) Reflection response - meas (triangle) vs sim (square) 



Synergetix BGA socket (0.5mm pitch) -- Thru measurement on adjacent pins 


































































SYNERGETIX 


Request for Quotation 

Battery Contact Assemblies 


Date- Name- Titip' 

Company: 

Address: 


Fax: Phone' FmaiT 



Please provide a brief description of the application: 



Number of contacts: Pitch of contacts: 

What is the layout of the contacts^ Pl 63 S 6 include a drswing if svsilBble 



Ciirrpnt rarrying rapacity* 

Other electrical performance parameters: 



Required cycle life- Required stroke- 

What is the application environment and operating temperature? 


Wh;^1■ i<; thp mniinl-ing mpthorl? 


Fngagement and retention methods (i e flange mount, press fit, snider in via, etc)? 


Is this a new application nr replacement product? 

If replacement, what is the current technology? 


Additional custom requirements or comments: 






Quantity used per application:_ Prototype quantity: 

Production quantities:_ 

^velivery requirements:_ 

I Target pricing:_ 
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SYNERGETIX 


Request for Quotation 
Interface Assemblies 


Date;_ Name:. 

Company:_ 

Address:_ 


Phone:. 


Please provide a brief description of the application: 


Is the interface internal or external to the tester? - 

Number of common grounds:_ Isolated grounds:_ 

Pitch of signals: _ Grounds: _ 

What is the layout of the contacts? Please include a drawing if available.. 


Signals: 


Operating test speed:__ 

Dielectric Withstanding Voltage (DWV): 
Other electrical performance parameters: 


Current carrying capacity: 


Required cycle life:- Required stroke: 

What is the application environment and operating temperature?_ 

What type of termination is requested? - 

Tester and handler used in this application:_ 

Is this a new application or replacement product?_ 

If replacement, what is the current technology?_ 

Additional custom requirements or comments;_ 


Quantity used per application:. 

Production quantities: _ 

'Delivery requirements:_ 

Target pricing:_ 


Prototype quantity;. 
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Request for Quotation 

Multi-Cycle Connectors 
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4y 


SYNERGETIX 


Request for Quotation 
Board-to-Board Connectors 


Date:- Name:- 

Company:_ 

Address:_ 


Phone:_ 


Please provide a brief description of the application: 


Number of contacts: _ Pitch of contacts:_Type of target (pad, via, etc.). 

What is the layout of the contacts? Please include a drawing if available _ 


Signal transmission speed:_ 

~^ther electrical performance parameters: 


Current carrying capacity: 


Required cycle life:_ Should contacts be field replaceable? . 

What is the application environment and operating temperature?__ 

What is the mounting method? - 

Does the Synergetix assembly need to act as a stand off?_ 

If so, what is the height of the stand off?_ 

Is this a new application or replacement product?_ 

If replacement, what is the current technology? _ 

Additional custom requirements or comments:_ 


Quantity used per application; 

"Production quantities:_ 

Delivery requirements:_ 

Target pricing:_ 


Prototype quantity: 
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Request For Quote 

Hey Synergetix*, have you done this? 


Have a Synergetix Sales Engineer contact me to discuss my specific interconnect application. 

Best time to call:_ 

Name;_ 

Title:_ 

Company;_ 

Address:_ 


City/State/Zip: 


Fax: _ 
Phone: 
E-Mail; 


□ 


Please keep me on your mailing list 


SYNERGETIX • 310 S. 51st Street • Kansas City. KS 66106 • Fax: 913-342-6623 • Tel: 913-342-0404 
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Request For Information 


Test Sockets:_Internal Interfaces: _ External Interfaces:_ 

Multi-Cycle Interconnects:_ Other;_ 

I'm not ready for a sales engineer to call. Send me more information on the following; 

Name; _ 

Title: _ 

Company: _ 

Address: _ 


City/State/Zip; 


Fax:_______ 

Phone: ___ 

E-Mail: _ 

I I Please keep me on your mailing list 

SYNERGETIX • 310 S. 51st Street • Kansas City. KS 66106 • Fax: 913-342-6623 • Tel: 913-342-0404 
Email: info@synergetixNET.com • Web: www.synergetixNET.com 


Request For Literature 


Please send a copy of this Synergetix® Brochure to this associate: 

Name:_ 

Title:_ 

Company:_ 

Address:_ 


City/State/Zip: 


Fax: _ 
Phone; 
E-Mail: 


I I Please keep me on your mailing list 
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